L'écologie industrielle : une nouvelle stratégie de développement by Erkman, S. & Besson, T.
3*1-4:--#-881:581514$)22-,F59:)
)CGH9"H5@=5B9,
D

	,D98=N=CB9=B
)
		CGH5 BBC1/O'°O O;CGHC ",,'		
SPECIALE VAS
Valutazione
ambientale strategica


L’ÉCOLOGIE
INDUSTRIELLE
6)8-!P((+ ,,(' - ,.+' +$&'
Éo7C@C;=9=B8IGHF=9@@9.B99L	DF9GG=CB=BHF=;5BH9EI=G9A6@9RnDF9A=WF9JI97CBHF58=7HC=F9

)FC656@9A9BHD5F79EI9BCIG
GCAA9G<56=HIVoG5n7CBG=8VF9F@9GMG	
H9nA9=B8IGHF=9@5J97G9GIG=B9G9H
G9GJ=@@9G7CAA9GVD5FV o89@5'5HI	
F9
%=BHI=H=CB8965G989@V o7C@C;=9
=B8IGHF=9@@99LD@CF9@<MDCH<W nG9=B	
J9FG9@5GC7=9oH9od<MD9F	=B8IGHF=9@@9e
HCIH7CAA9@9GV o7CGMGHWnA9GB5HI	
F9@GD9IHXHF989 o7F=H99BH5BHEI9
:@IL9HGHC7?G89A5H=WF9G8j9 oB9F;=9
9H8j=B:CFA5H=CB
=BG=IB
V7CGMGHWA9=B8IGHF=9@D9IHXHF9
7CBG=8VFV7CAA9IB75GD5FH=7I@=9F
8V7CGMGHWA95IG9=B89@5=CGD<W	
F9
BCIHF9@9GMGHW nA9=B8IGHF=9@F9	
DCG9GIF89GF9GGCIF79G9H89GG9F	
J=79G:CIFB=GD5F@5=CGD<W nF9
d"B	
8IGHF=9@e:5=HFV o:VoF9B79=7=5 n
@j9BG9A6@989G57H=J=H9 oG<IA5=B9G
89@j5;F=7I@HIF95ILHF5BGDCFHG9B
D5GG5BHD5F@9GG9FJ=79G@97CAA9F79
9H@9HCIF=GA99HD5GG9I@9A9BH5IL
=B8IGHF=9G

9H5FH=7@98V7F=H@97CB79DH
8Vo7C@C;=9=B8IGHF=9@@98CBH@9GCI	
H=@GD9FA9HH9BH8IB9D5FH898=5	
;BCGH=EI9F89GDFC6@9 nA9G
Vo7CBCA=EI9GGC7=5IL9HV7C@C;=EI9G
9H85IHF9D5FH897CB79JC=F9H85D	
D@=EI9F89GGC@IH=CBGDF5;A5H=EI9G
5J97IB95DDFC7<9GMGHV oA=EI99H=B	
H9F8=G7=D@=B5=F9
=BG=@C6>97H=:8979
8CA5=B989F97<9F7<99BD@9=B9GGCF
9GH8CI6@9
`7CBHF=6I9F5 n@j9 o@56CF5H=CB89GHF5	
HVo;=9GCDV oF5H=CBB9@@9G898IF56=@=HV
D9FA9HH5BH89A=B=A=G9F@9G=AD57HG
BVo;5H=:G8IGMGHWnA9=B8IGHF=9@
`FVCF;5B=G9F@9GMGHWnA9Vo7CBCA=EI9
85BGGCB9BG9A6@9DCIF@9:5=F9VJC	
@I9FJ9FGIB:CB7H=CBB9A9BHJ=56@9R
@CB;H9FA99H7CAD5H=6@95J97@5=C	
GD<WF9

!"$ $
%*%&, '%&$
%V7C@C;=9=B8IGHF=9@@9"8=GDCG9
89AVH<C8C@C;=9G7CAA9@5B5@MG9
897M7@989J=99H@5B5@MG989G:@IL
89A5H=WF99H8VB9F;=9
9GCIH=@G5=	
89BHR8=5;BCGH=EI9F@9GDCGG=6=@=HVG
89A=B=A=G5H=CB89G=AD57HG9BJ=	
FCBB9A9BH5IL5IGG=6=9B5IG9=B
8IB99BHF9DF=G98IBD5F7=B8IGHF=9@
EI98IBH9FF=HC=F98CBBVD9FA9H	
H5BH5=BG=5IL8V7=89IFG89A9HHF99B
C9IJF9@98VJ9@CDD9A9BH8IF56@9

BD5FH=7I@=9F@9dA9 oH56C@=GA9=B	
8IGHF=9@eG=BHVF9GG9R@j9 oHI8989
@j9BG9A6@989G7CADCG5BHG6=CD<M	
G=EI9G8IGMGH9 nA9=B8IGHF=9@
9HH9
8VoA5F7<99GG9BH=9@@9A9BH5B5@M	
H=EI99H89G7F=DH=J9J=G95 n 7CA	
DF9B8F9@58MB5A=EI989G:@IL9H
89GGHC7?G89A5H=W nF99H8jV oB9F;=9
@=9oG5IL57H=J=H9 oG<IA5=B9G89DI=G
@j9LHF57H=CB9H@5DFC8I7H=CB89GF9G	
GCIF79G>IGEIj5 n@9IFF9HCIF85BG@9G
7M7@9G6=C;VC7<=A=EI9G
%"
Gj=BGD=F989G7CBB5=GG5B79GGIF@9G
Vo7CGMGH9nA9G6=C@C;=EI9GDCIF
8VoH9FA=B9F@9GHF5BG:CFA5H=CBGGIG	
79DH=6@9G89F9B8F9@9GMGHW nA9=B8IG	
HF=9@7CAD5H=6@95J97IB:CB7H=CBB9	
A9BHdBCFA5@e89@5=CGD<WF9
%5
"6-+1)2-$"

"6-+1)2-$"
D9FGD97H=J989@j"7CFF9GDCB85 nIB
7<5B;9A9BH89D5F58=;A9DI=GEI9
@5B5HIF99GHIH=@=GV o97CAA9IBAC	
8Wn@98CBHCB7CD=9@9G7M7@9G9H@9G
Vo7CGMGH9nA9G9HBCB7CAA9IB
G=AD@9d:CIFB=GG9IFe89F9GGCIF79G
CIIB9@=A=H96=CD<MG=EI9

CB7FWH9A9BH@"DF9 oG9BH9HFC=G
GDV7=:=7=HVG

@@9G965G9IB758F97CB79DHI9@
HFWnG@5F;99HF=;CIF9IL@jV o7C@C;=9
G7=9BH=:=EI9A5=G5IGG=@9GG7=9B79G
B5HIF9@@9G9H79@@9G89@j=B;VoB=9IF


@@9G975F57HVF=G9D5FIB9GHF5HVo;=9
CD9oF5H=CBB9@@9V o7CBCA=EI9A9BH
FV5@=GH99HGC7=5@9A9BHF9GDCBG56@9


@@9G9:CB89GIFIB95DDFC7<97C	
CD9oF5H=J99BB9J=G5BHD5G5 n57	
7FCZHF9@5J=56=@=HVo9H@57CAD9oH=H=J=H9oV
89G9BHF9DF=G9G=B8=J=8I9@@9GA5=G
9BDFCDCG5BHIB95DDFC7<9GMG	
HVoA=EI99H7C@@97H=J9BV o79GG=H5BH@5
7CCD9oF5H=CB89BCA6F9IL57H9IFG
Vo7CBCA=EI9GEI=8j<56=HI89
Gj=;BCF9BHCIGCBH9B7CADVoH=H=CB

9BCA6F9IG9G9BHF9DF=G9G7CAA9
-- 9B9F5@&CHCFG19FCLCI
CK=BH9 o;F9BH@"85BG@9IF
FVo:@9L=CBGHF5HV o;=EI9
BF5B79CB
D9IH9o;5@9A9BHA9BH=CBB9F@97HF=7=	
HVo89F5B79 5N89F5B79/9C@=5
%5:5F;99H7
%5F5=GCB8979H=BH9 oFXH
FVoG=8985BG@9:5=HEI979HH95D	
DFC7<99BJ=G5BHIBIG5;9CDH=A5@
89GF9GGCIF79G5 n@jV7<9@@9GMGHV oA=EI9
IBF9 oG95I8j9BHF9DF=G9GIBH9FF=HC=	
F9IB9F9 o;=CB9H7
F9DFV oG9BH9IB
CIH=@GHF5HVo;=EI989GIFJ=99H89
8VoJ9@CDD9A9BHDCIF@9G9BHF9DF=G9G
9H8j5HHF57H=J=HV oGC7=C	V o7CBCA=EI9
DCIF@9GH9FF=HC=F9G

"@B9L=GH9D5GDCIF@=BGH5BH89
89o:=B=H=CBIB=EI99HdC::=7=9@@9e89
@"A5=GCBF97CBB5ZH85BG79
7CB79DH@9GVo@VoA9BHGGI=J5BHG
`j9GHIB9J=G=CB;@C65@9=BH9 o;FV9
89HCIG@9G7CADCG5BHG8IGMGHW nA9
=B8IGHF=9@9H89@9IFG=BHVF57H=CBG
5J97@5=CGD<WnF9

`%9GI6GHF5H6=CD<MG=EI98IGMG	
HWnA9=B8IGHF=9@79GH	R	8=F9@5HCH5@=HV
89G:@IL9H89GGHC7?G89A5H=W nF99H
8jVoB9F;=9@=V oG5IL57H=J=HV oG<I	
A5=B9G7CBGH=HI9GCB8CA5=B9
8jVoHI899H857H=CBD5FCDDCG=H=CB
5IL5DDFC7<9GIGI9@@9GEI=7CBG=	
8WnF9BH@jVo7CBCA=99GG9BH=9@@9A9BH9B
H9FA9G8jIB=HVoG89J5@9IFACBV oH5=F9
=AA5HVoF=9@@9G

`%58MB5A=EI9H97<BC@C;=EI9
7j9GH	Rn	8=F9@j9 oJC@IH=CBGIF@9@CB;
H9FA989;F5DD9G89H97<BC@C;=9G	
7@VoG7CBGH=HI9IB:57H9IF7FI7=5@
A5=GD5G9L7@IG=:DCIF:5JCF=G9F@5
HF5BG=H=CB8IGMGHW nA9=B8IGHF=9@57	
HI9@J9FGIBGMGHW nA9J=56@9=BGD=FV
D5F@9:CB7H=CBB9A9BH89GV7CGMG	
HWnA9G6=C@C;=EI9G


%"$%+! '%&$%
IG9=B89GV o7CGMGHWnA9GB5HIF9@G
79FH5=B9G9GDW n79GG9BCIFF=GG9BH89G
8Vo7<9HGCI89GCF;5B=GA9G8j5IHF9G
9GDWn79G
)5F5B5@C;=9CBDCIFF5=H
=A5;=B9FIBDFC79GGIGG=A=@5=F989
d7<5ZB9G5@=A9BH5=F9G=B8IGHF=9@@9Ge
J5@CF=G5BH@9G8V o7<9HG9BHF98=:	
:VoF9BHG5;9BHGVo7CBCA=EI9G
=BG=@9
7CB79DH89dD5F7V o7C	=B8IGHF=9@e9GH
5DD5FI5I8V o6IH89G5BBV o9GIB9
NCB9CI n@9G9BHF9DF=G9G7CCDWF9BH
DCIFCDH=A=G9F@jIG5;989GF9G	
GCIF79G9BJ5@CF=G5BHAIHI9@@9A9BH
@9IFG8V o7<9HG8IB99BHF9DF=G9EI=
G9FJ9BH89A5H=W nF9DF9A=W nF9DCIF
IB95IHF9:=;IF9

(BB9G97CBH9BH95@CFGD5GG=AD@9	
A9BH89F97M7@9F89G8V o7<9HG5I
7CIDD5F7CIDA5=GCBJ=G9RJ5@CF=	
G9FGMGHVA5H=EI9A9BH@j9BG9A6@989G
F9GGCIF79G85BGIB9F9 o;=CB8CBBV9

.B9L9AD@979 o@Wn6F989NCB9V o7C	=B	
8IGHF=9@@9G9HFCIJ95I5B9A5F?
85BG@5J=@@989$5@IB86CF;CI n89	
DI=GIB9HF9BH5=B98j5BBV9G89G
;F5B89G9BHF9DF=G9GDF5H=EI9BHIB9
dGMA6=CG9=B8IGHF=9@@9eR n;F5B89
Vo7<9@@9
9DI=GCB55GG=GH9 o 5nIB9
:@CF5=GCB89DFC>9HG89D5F7GV o7C	=B	
8IGHF=9@G9BIFCD9 F5B89	F9	
H5;B9!C@@5B899H7
9H9BAV	
F=EI98I'CF85=BG=EI9BG=9
-<5[@5B89)<=@=DD=B9G<=B99H7

C]@97CB79DH8j"9GH7@5=F9A9BHD9F	
UI7CAA9IB9GHF5H9 o;=9D9FA9HH5BH
8j577FCZHF9@57CAD9 oH=H=J=HV
Vo7CBCA=EI9


%!+ !%% '%&$%
B6=C@C;=9@97CB79DH896=C7V oBCG9
G9F9 o:9nF95I:5=HEI985BG@9G
Vo7CGMGH9nA9GB5HIF9@G@9G8=::9 oF9BH9G
9GDWn79G8jCF;5B=GA9GG9F9B7CBHF9BH
1/;8-
#?6-9,-9?4-8/1-9);9-14,;4
8B9-);B+514,;9:81-2
;:;)219):154,)6685<191544-3-4:
.2;>-4:8)4:9-:,-:8)1:-3-4:,-,B+0-:9
.2;>958:)4:9-:9?3*159-14,;9:81-22-
"5;8+-)99)8,*;8-);""
-4C<-,)68C9,5;-		

HCI>CIFGG9@CB89G5GGC7=5H=CBG75F57	
HVF=GH=EI9G
=BG==@9L=GH95IGG=89G
d9GDWn79G7@V oGe85BG@9G6=C7V oBCG9G
=B8IGHF=9@@9G
)5F9L9AD@9@9G79B	
HF5@9GH<9FA=EI9G7CBGH=HI9BHR n
@j9oJ=89B79@jIB989GDF=B7=D5@9Gd9G	
DWn79Ge
"@9GHDCGG=6@98j9BJ=G5;9F
HCIH9IB9G9 oF=9897CAD@9L9GV o7C	=B	
8IGHF=9@G5IHCIF89G79BHF5@9GH<9F	
A=EI9G5I7<5F6CBDV oHFC@9;5N
A5=G5IGG=BI7@9 o5=F9GJI@j5AD@9IF
89G:@IL89A5H=W nF99B>9I9H@5EI5B	
H=HVo7CBG=8VF56@98jV oB9F;=9;5GD=@@V9
GCIG:CFA9897<5@9IF
(BD9IH5=BG=
7<9F7<9FR n8V oH9FA=B9F@9Gd6CBB9Ge
5GGC7=5H=CBG9H@9GA9=@@9IFGD5B5	
7<5;9G8j57H=J=HV oG=B8IGHF=9@@9G
I
@=9I8j=AD@5BH9F=GC@9 oA9BHIB9IB=	
H9oV89DFC8I7H=CB89GI7F98975BB9
CB89JF5=H8W nG@98V oD5FHGCB;9FR
FVo5@=G9FIB7CAD@9L9=BH9 o;FVoJ=G5BH5 n
CDH=A=G9F@9G:@IL89A5H=W nF99H
8jVB9F;=99B5GGC7=5BH5IAC=BGIB9
D5D9H9F=9IB9F5::=B9F=99HIB979B	
HF5@9H<9FA=EI95:=B89J5@CF=G9F@9G
8=::9oF9BHGGCIG	DFC8I=HG89@575BB9
5nGI7F9
(BD9IH5=BG=9BJ=G5;9F89G
7CAD@9L9GdDI@D9	D5D=9Fed9B;F5=G	
7=A9BHGed57=9 oF=9G	9B;F5=G	7=A9BH9	
F=9Ge9H7
9G9L9AD@9GD5FH=9@G9H
GDCBH5B9oG89H9@G7CAD@9L9G9L=GH9BH
89DI=G@CB;H9ADGA5=G=@Gj5;=H
8VoGCFA5=G89@9G89 oJ9@CDD9F89A5	
B=WnF99LD@=7=H99HGMGHV oA5H=EI9
B
,I=GG989H9@@9G5DDFC7<9GGCBH9B
7CIFG89A=G99BC9IJF9BCH5AA9BH
85BG@9G75BHCBG89 9BWJ99H8I
/5@5=G:=;IF9

 ')"!'$" &! 
&.'%'&$$&!$
)CIF@9G7C@@97H=J=HV oG@C75@9G@9B>9I
7CB79FB9V o;5@9A9BH@9
8VoJ9@CDD9A9BHVo7CBCA=EI9@5J5@C	
F=G5H=CB89@9BG9A6@989G:@IL89
A5H=9nF99H8V oB9F;=9GIFIBH9FF=HC=F9
8CBBVoD9IH5A9B9F89BCIJ9@@9G9B	
HF9DF=G9GR nJ9B=FG=BGH5@@9FDCIFHF5=	
H9FCIH=F9FDFC:=H89F9GGCIF79G>IG	
EI5@CFG=BIH=@=GV o9G7<5@9IFD9F8I9
GCIG	DFC8I=HG8=J9FG9H7

5BG79H	
H9CDH=EI9=@9GHDFC656@9EI9@9G
VoHI89G89AVoH56C@=GA9FVo;=CB5@JCBH
7CBB5ZHF9IB=BH9 oFXH7FC=GG5BH75F
9@@9GD9FA9HH9BH8CDH=A=G9F@IG5;9
89GF9GGCIF79GR8=GDCG=H=CB9H
Vo;5@9A9BH898VoH97H9F89GF9GGCIF79G
BCB	CIGCIG	IH=@=GV o9GEI=DCIF	
F5=9BH89J9B=F@5GCIF7989BCIJ9@@9G
57H=J=HVoGV o7CBCA=EI9G
%5DDFC7<9
8IAVoH56C@=GA9F9 o;=CB5@DCIFF5=H
89J9B=FIBCIH=@7FI7=5@DCIFF9B:CF	
79F@9GGHF5HV o;=9G89D@5B=:=75H=CB8I
8VJ9@CDD9A9BHV o7CBCA=EI95IB=	
J95IFV;=CB5@A5=GV o;5@9A9BH@C75@
9HB5H=CB5@9H8CB7;V oF9F@9H9FF=HC=	
F95n8=::VF9BH9GVo7<9@@9G


%#'&$)%
.+!$%&$'&'$&! 
CB7FWnH9A9BHIB89G9B>9IL89@"
7CBG=GH9RnF9GHFI7HIF9F9BDFC:CB89IF
1/;8->-362-9,-9B+0)4/-965:-4:1-29
,-.2;>,-3):1C8--:,B4-8/1-);9-14,;4
8B9-);B+514,;9:81-2A-4C<-
68C9)4)2?9-6)8,-914:8)4:9-:,-9
958:)4:9,-+0)+;4-,-9-4:8-6819-9
.1/;8-
129)/1:,B<)2;-87;-22-9
9?4-8/1-965;8854:D:8-319-9-45-;<8-
-::-/-9:154,-98-995;8+-9-:,-9,- o+0-:9
-9:A2).51962;9-o+545317;-9-:62;9
8-96-+:;-;9-,-2-4<18544-3-4:"# 
9:):154,B6;8):154,-9-);>
"5;8+-*;8-);""-4C<-

"6-+1)2-$"
@9GMGHW nA9=B8IGHF=9@DCIF@9:5=F9
VoJC@I9FJ9FGIBAC8989:CB7H=CBB9	
A9BHJ=56@9Rn@CB;H9FA97CAD5H=6@9
5J97@5=CGD<W nF9
"@Gj5;=H89FV@9J9F
IBEI58FID@98V o:=d8V7C	F9GHFI7IF5	
H=CBe

$)25819-89?9:B H3):17;-3-4:2-9,B
+0-:9 =@:5IH7FV o9F89GFVG95ILV7C	=B	
8IGHF=9@G8IH=@=G5H=CB89GF9GGCIF79G
9H89G8V7<9HG85BG@9GV o7CGMGH9nA9G
=B8IGHF=9@G
%9F97M7@5;9B97CBGH=HI9
8CB7EIIB5GD97H8979HH9GHF5HV o;=9
89J5@CF=G5H=CB9B75G758989G:@IL
89A5H=WnF9

141319-82-96-8:-96)8,19916):154
85BG@9GD5MG=B8IGHF=5@=GV oG@5
7CBGCAA5H=CB9H@IH=@=G5H=CBDC@@I9
GCIJ9BHD@IGEI9@5:56F=75H=CB
%9G
9B;F5=G@9GD9GH=7=89G@9GDB9IG@9G
J9FB=G@9GD9=BHIF9G@9GGC@J5BHG
GCBH5IH5BH89DFC8I=HGHCH5@9A9BH
CID5FH=9@@9A9BH8=GG=DV oG85BG@9B	
J=FCBB9A9BH@CFG89@9IFIG5;9BCF	
A5@
%=8V99GH897CB79JC=F89BCI	
J95ILDFC8I=HG9HG9FJ=79GA=B=A=	
G5BHCIF9B85BH=BC::9BG=J979HH98=G	
G=D5H=CB

- H3):-H81)219-82B+54531- =@Gj5;=H
89A=B=A=G9F@9G:@ILHCH5IL89A5	
H=WnF99H8V oB9F;=9HCIH9B5GGIF5BH
89GG9FJ=79G9 oEI=J5@9BHG
%9DFC;F9 nG
H97<B=EI9D9FA9H8C6H9B=FD@IG89
G9FJ=79G5J97AC=BG89A5H=W nF99B
:56F=75BH89GC6>9HGD@IG@V o;9FGCI
9BGI6GH=HI5BH@9GA5H9 oF=5IL
&5=G
5HH9BH=CB5ILd9::9HGF96CB8e75F
89GDFC8I=HGAC=BGA5GG=:GD9IJ9BH
5JC=FIB98IFV o989J=9FV o8I=H99H
8CB77CBGCAA9F9B:=B897CADH9
D@IG89F9GGCIF79G9H;V oBVoF9FD@IG89
8Vo7<9HG
.B9A5B=WF989
8VoA5HVF=5@=G9F@jV o7CBCA=97CBG=GH9R
CDH=A=G9F@IH=@=G5H=CB5IHF9A9BH8=H
RnJ9B8F9@IG5;95I@=9I89@C6>9H

9HC6>97H=:=AD@=EI989GGHF5HV o;=9G
7CAA9@58IF56=@=HV o@5@C75H=CB@5
J9BH989@IG5;9D@IH\HEI979@@989
@C6>9HIB:56F=75BH89D<CHC7C	
D=9IFGEI=J9B8@9G9FJ=79dD<CHC7C	
D=9Ge5I@=9I89@5A57<=B9RHCIH
=BH9oFXHR79EI9GCBD<CHC7CD=9IF
8CBH=@F9GH9DFCDF=V oH5=F9BVo79GG=H9@9
AC=BG89A5H=W nF9DCGG=6@95=HIB9
8IFVo989J=9@5D@IG@CB;I9DCGG=6@9
GC=H5=G9oA9BHF97M7@56@99H7

B H+)8*5419-82FB4-8/1- @975F6CB9
GCIG:CFA98j<M8FC75F6IF9G
8jCF=;=B9:CGG=@97<5F6CBDV oHFC@9
;5NF9DFV oG9BH9@V@VA9BHDF=B7=D5@
=FF=;I5BH@9GVo7CBCA=9G=B8IGHF=9@@9G

(F=@G9HFCIJ9R n@5GCIF7989BCA	
6F9ILDFC6@W nA9G=BH9BG=:=75H=CB89
@j9::9H89G9FF9GAC;A5FV o9GBC=F9G
D@I=9G57=89G
"@:5IH8CB7F9B8F9@5
7CBGCAA5H=CB8j<M8FC75F6IF9G
AC=BG8CAA5;956@9D5F9L9AD@9
9BFVo7IDVoF5BH@9( =GGI89@57CA	
6IGH=CB9H:5JCF=G9F@5HF5BG=H=CB
J9FGIB98=W nH9V oB9F;VoH=EI9AC=BG
F=7<99B75F6CB9:CGG=@9V oB9F;=9GF9	
BCIJ9@56@9GVo7CBCA=9G8jVoB9F;=9


.+0(!'&! '
%*%&,/ '%&$
%9G7CBB5=GG5B79GGIF@jV oJC@IH=CB89
@5J=9GIF-9FF9C::F9BH89GD9FGD97	
H=J9GD9FH=B9BH9GDCIFF9 o:@9o7<=FGIF
@jVoJC@IH=CB8IGMGHW nA9=B8IGHF=9@
EI=FV oGI@H9V;5@9A9BH8IB9@CB;I9
<=GHC=F9V oJC@IH=J9
I8V6IH89@5
J=9@9GF9GGCIF79GDCH9BH=9@@9G
VoH5=9BHG=J5GH9G9H@5EI5BH=HV o8CF	
;5B=GA9GG=A=B=A9EI9@9IF
DFVoG9B799L9FU5=HIB=AD57H
B9o;@=;956@9GIF@9GF9GGCIF79G8=GDC	
B=6@9G
9@5F9DFVG9BH5=HIBDFC79G	
GIG@=BV o5=F989:@IL89A5H=W nF9=B	
8VoD9B85BHG5J9789G8V o7<9HGDCI	
J5BHXHF9DFC8I=HG89A5B=9 nF9=@@=A=	
HVo9
%5J=95DI5GGIF9F@9G7CB8=	
H=CBG89GCB8V oJ9@CDD9A9BHR n@CB;
H9FA98CBH@5GC7=9 oHVo=B8IGHF=9@@9
DCIFF5=HG=BGD=F9F;FS79R n IB9
@CB;I9GI779GG=CB8d=BJ9BH=CBGe
:9FA9BH5H=CB5B5V oFC6=EI9DI=G
5VoFC6=EI9DI=GD<CHCGMBH<WnG9

%5B5@C;=99BHF9@9G8V6IHG89@5J=9
GIF-9FF99H@9:CB7H=CBB9A9BH89
@jVo7CBCA=9AC89FB99GH:F5DD5BH9@9
GMGHWnA9=B8IGHF=9@57HI9@9GHIB97C@	
@97H=CB89:@IL@=BV o5=F9GEI=G=;BC	
F9BH9BHF99IL
9:CB7H=CBB9A9BH
7CBG=GH5BHR n9LHF5=F989GF9GGCIF79G
9H5nF9>9H9F89G8Vo7<9HGG9HFCIJ95n@5
GCIF7989BCGDFC6@W nA9G9BJ=FCBB9	
A9BH5IL
)CIF89J9B=FJ=56@9G@9G
Vo7CGMGH9nA9G6=C@C;=EI9GCBH9 oJC@IV
>IGEIRn89J9B=FDF9GEI99BH=W nF9A9BH
7M7@=EI9G9BHF5ZB5BH@58=GD5F=H=CB
89@58=GH=B7H=CB9BHF9F9GGCIF79G9H
8Vo7<9HG@9G8V o7<9HG8IBCF;5B=GA9
7CBGH=HI5BHIB9F9GGCIF79DCIFIB
5IHF9
IG9=B8IBH9@GMGHW nA9@9G
BCA6F9IL7M7@9G=BH9F7CBB97HV oG9H
5IHC	9BHF9H9BIGD5F@V oB9F;=9GC@5=F9
G9I@5DDCFH89@9LHVF=9IF:CB7H=CB	
B9BHGIF89G9 o7<9@@9GH9ADCF9@@9G9H
GD5H=5@9GJ5F=V9 oG
"8V o5@9A9BH@5GC	
7=9oHVo=B8IGHF=9@@989JF5=HG5DDFC7<9F
5IH5BHEI9DCGG=6@98IBH9@
9o7CGMGHWA9

B7CB7@IG=CB@j"Gj=BHV oF9GG9R
@jVoJC@IH=CB8IGMGHW nA9=B8IGHF=9@
85BGG5;@C65@=HV o R@j9 o7<9@@9
F9o;=CB5@9JC=F9D@5B9 oH5=F99HR n@CB;
H9FA99BDF9 o7CB=G5BH@jIH=@=G5H=CB
89GV7CGMGH9 nA9GB5HIF9@G7CAA9
AC8Wn@9DCIF@j9BG9A6@989G57H=J=HVG
5BHFCD=EI9G
%=8V9GCIG	>579BH99GH
@57CV oJC@IH=CB89GGMGHW nA9G=B8IG	
HF=9@GGC7=CV o7CBCA=EI9G9HB5HIF9@G
@9G57H9IFG89@V7CBCA=989J9B5BH
5=BG=89G=BGHFIA9BHG7FI7=5ILDCIF
@=A=H9F@9G=AD57HGGIF
@j9BJ=FCBB9A9BH5I@=9I8jXHF9G=A	
D@9A9BH@5GCIF79898VG5;FVA9BHG

%9F97M7@5;989G8V o7<9HGB9GHD@IG
IB9:=B9BGC=9H@9GDFC6@9 nA9G
8j9BJ=FCBB9A9BHB97CBGH=HI9BH
EIjIB5GD97HD5FA=8j5IHF9G89@j"
EI=C9IJF9DCIF@j5JW nB9A9BH8jIB
GMGHWnA9=B8IGHF=9@D@IGV@V;5BH
7j9GH	Rn	8=F975D56@989;V oBVoF9FD@IG
89F=7<9GG9G9H896=9B	XHF95J97
AC=BG8j=AD57HGGIF@5=CGD<WnF9

l
" #" 

&" "%" !%
!  $	
